INTRODUCTION
Before the Pioneer 10 and 11 Jupiter flybys, it was suggested that the Jovian radiation belts are populated by strong radial inward diffusion [see, e.g., Birmingham et al., 1974; Coroniti, 1974; Mead, 1972] violating the third adiabatic invariant. Birmingham et al. [1974] and Coroniti [1974] showed that the general features of the Jovian decimetric radiation (DIM) can be explained in terms of a diffusion solution for the energetic particles. Mead [1972] , Mead and Hess [1973] , and Hess et al. [1973] considered the effects that the Jovian satellites, in particular the moon Io, would have on the radially inward diffusing particles. They showed that unless the diffusion is rapid, few particles would be able to cross the moon's orbit. Practically all authors dealing with diffusion in Jupiter's magnetosphere have concluded that diffusion must be strong, in par Thomsen and Goertz [1975] and Goertz [1976] have pointed out that the experimental estimates are based on rather crude and perhaps inconsistent assumptions and cannot necessarily be regarded as indicative of the true diffusion coefficients. Clearly, a second independent estimate of the diffusion coefficient is called for.
All authors assumed that no losses of particles occur in the inner Jovian magnetosphere other than those produced by the moons or by DIM radiation [Birmingham et al., 1974] . Coroniti [1974] assumes that losses due to whistler mode turbulence (pitch angle scattering) occur only outside L = 7. There is, however, strong evidence that even inside L -7 whistler turbulence is present and that particles are precipitated into the loss cone. Scarf Thus loss-free diffusion is apparently not a good model. This conclusion was also reached by Fillius et al. [1976] . In this paper we show that a diffusion coefficient, considerably larger than any previous estimate, could be compatible with the observed phase space density variation if strong nonadiabatic losses are included.
It is clear that a treatment of the diffusion past the moons' L shells, assuming no losses other than those induced by the moons, is only justified if the nonadiabatic losses due to pitch angle scattering are small. We show here that this may not be the case.
OBSERVATIONS
The University of Iowa instrument on Pioneer 10 had six distinct integral electron channels with adopted thresholds that allowed energy spectral analysis in the range of electron energy 50 keV •< Ee •< 100 MeV. The University of Iowa Pioneer 11 package had five electron channels which covered a similar range of energies with increased sensitivity at lower energies. The observations reported here will emphasize the near,equatorial data, and hence Pioneer 10 data will be stressed. The inbound Pioneer 11 data have been observed to be consistent with Pioneer 10. From absolute intensity measurements in the several integral energy channels, we specify a model electron differential energy spectrum which adequately describes the energy distribution for most of the Pioneer inbound and outbound passes. 
INTERPRETATION
We hypothesize that the observed phase space density profiles inside ---20 Ra represent an equilibrium situation. The outer Jovian magnetosphere is undoubtedly highly time variable. We will hence concentrate on the inner magnetosphere. 13X  10 a  17X  104  13X10  a  17X104  13X10  a  17X104  13X 10 a 17X104 kind of fits obtained for the inbound Pioneer 10 phase space density profiles. It can be seen that the theoretical curves 2 and 3 tend to drop off too rapidly at small radial distances. Note that curve 3 differs from the observed curve by an order of magnitude inside L = 7. We believe that this difference is statistically significant. Only curve 1 reproduces the decrease satisfactorily. Only for values of 4 < m + n < 7 could a reasonable fit between the analytic solution (6) and the data be obtained. Thus -5/2 < p < -1. The values for L0 range from 6 to 25. Table 1 Table 2 .
Although one cannot be sure that the losses are due to whistler turbulence, we will analyze our results in terms of whistler mode induced pitch angle diffusion. We do so because the pitch angle distribution of the electrons inside L = 10 is also compatible with whistler mode induced pitch angle diffusion [Scarf 1976; Scarf and Sanders, 1976] .
Clearly, in all these cases, weak diffusion (r >> rmin • 10L 4) prevails. Nevertheless, the loss rates are not trivial. The lifetimes can be related to the magnetic amplitude bB of the whistler modes [see, e.g., Coroniti, 1974] •2_(bB/B) • 1/r
where [2_ is the electron gyrofrequency and B is the background field. Values for bB/B are also indicated in Table 2 If that is the case, the diffusion coefficient must be large. Using previous estimates for the diffusion coefficients, we find that the data are also compatible with weak pitch angle scattering only. Presently, available data do not allow an unambiguous decision as to whether pitch angle diffusion is strong or weak. It is thus essential that future Jupiter probes measure the amplitudes of the whistlers which almost certainly exist in the inner Jovian magnetosphere. The Editor thanks 'two anonymous referees' for their assistance in evaluating this report.
